Two hundred and fifty patients were assessed preoperatively using the Mallampati classification and by measuring their thyromental distances. The ease or difficulty of direct laryngoscopy was assessed at the time of induction of anaesthesia. Retrognathia was seen in 15.6% of patients and the incidence of difficult laryngoscopy without external laryngeal pressure was 8.2%. It was found that both assessments predicted less than two in three difficult laryngoscopies and had highfalse positive rates. It was found that external laryngeal pressure often improved the view of the glottis in difficult laryngoscopies.
neck trauma were excluded, as were any with severe cardiorespiratory disorders. Sex, age and race were recorded. Each patient was seen preoperatively by one of six anaesthetists who had at least three years' experience in the specialty.
Thyromental distance was measured as described by Mathew and colleagues 6 as the straight line distance from the thyroid notch to the lower border of the mentum with the head extended. A ruler was used and distances were approximated to the nearest 0.5 cm. The Mallampati tese as modified by Samsoon and Young 8 was performed by asking each patient to maximally protrude the tongue from a fully open mouth whilst sitting upright. The pharyngeal structures were inspected and classified. In Class I, the soft palate, fauces, uvula and pillars were visible. In Class 11, the soft palate, fauces and uvula were visible but the pillars were obscured. In Class Ill, only the soft palate and base of uvula were seen. In Class IV, the soft palate was not visible. The manoeuvre was repeated to decrease the chance of error.
The presence of retrognathia or prognathia was noted as a purely subjective assessment by the anaesthetist concerned, as would be the case on a routine preoperative ward round.
At the time of operation, the anaesthetist who performed the assessment then graded the ease of laryngoscopy after a conventional intravenous anaesthetic induction with suxamethonium muscle relaxation. The head was placed in the sniffing position on a head ring or pillow and a size 3 Macintosh blade was employed. The Cormack and Lehane 9 laryngoscopy classification was used, in which Grade I is a full view of the glottis. In Grade 2, at least the posterior commissure is seen but there is not a good view of the glottis. In Grade 3, none of the glottis but part or all of the epiglottis is visible. In Grade 4, not even the epiglottis can be seen. Grades 3 and 4 were taken to signify a difficult laryngoscopy. Cricoid pressure was applied by a trained assistant from the time of induction at the discretion of the anaesthetist concerned, for example, where the patient was thought to have a risk of oesophageal reflux. If cricoid pressure had not been instituted at induction, external laryngeal pressure was used to try to improve the view of the glottis in difficult laryngoscopy cases. Laryngoscopy grades with and without external pressure were recorded for these patients.
Each test was evaluated by calculating its sensitivity (the proportion of difficult laryngoscopies correctly predicted to be difficult), its specificity (the proportion of easy laryngoscopies correctly predicted to be easy) and its positive predictive value (the proportion of predicted difficult laryngoscopies that actually proved to be difficult).
RESULTS
A total of 250 patients were assessed. Of these, thirty had cricoid pressure applied from the time of induction. Patient age ranged from sixteen to eighty years. There were 179 Chinese patients, 27 Malay and 34 Indian. The other ten were Caucasians, Eurasians, Filipinos or Thais. There
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35~---- were 153 females with no significant difference in laryngoscopy grades between the sexes. Of the 220 patients studied without cricoid pressure being applied, 104 were of Mallampati Class I, 68 were Class 11, 47 were Class III and only 1 was Class IV (Table I) . As shown in Figure 1 , the spread ofthyromental distances was from 3.5 to 9.0 cm.
On laryngoscopic assessment 148 patients were Grade 1, 54 were Grade 2 and 18 were Grade 3. There were no Grade 4 patients found in this study. Of the 30 patients with cricoid pressure applied 28 were Grade 1 and two were Grade 2 on laryngoscopy. Table 1 shows the distribution of laryngoscopy grades for each Mallampati group when external pressure had not been applied. If grouped into easy and difficult grades as in Table 2 , there is a high degree of significance (P < 0.00 I) on Chi-squared testing.
The Mallampati test correctly predicted 56% of difficult laryngoscopies (its sensitivity). The test predicted 81 % of easy laryngoscopies (its specificity), but of all those predicted to be difficult, only 21 % actually proved to be so (the positive predictive value) ( Table 4 ). Figure 1 shows the distribution of laryngoscopy grades for patients with different thyromental distances. Means and standard deviations together with the numbers of patients with thyromental distances below 6 cm are shown for each laryngoscopy grade in Table 3 . If we use the thyromental distance of less than 6 cm as a predictor that laryngoscopy will be difficult, the values for sensitivity, specificity and positive predictive value are 62%, 25% and 16% (Table   4 ). Eighteen (7.2%) were judged to be prognathic and 39 (15.6%) were retrognathic. Those with prognathia tended to have a larger thyromental distance (mean 7.4 cm, SD 0.86) whilst in the retrognathics it was smaller (mean 5.80 cm, SD 1.08). Laryngoscopy without external pressure was easy in all the prognathic patients, whereas ele~en of the retrognathics were Grade 3 laryngoscopies. Of these eleven there were three that remained Grade 3 laryngoscopies despite the use of external laryngeal pressure.
. All 250 patients were successfully mtubated. Application of external laryngeal pressure converted 14 of the 18 Grade 3 laryngoscopies into either Grade 1 or 2. Bougies or flexible introducers were required in thirteen cases and one Grade 3 laryngoscopy patient was intubated using a retrograde technique with a catheter through a cricothyroid membrane puncture. The remaining 236 patients were intubated without difficulty.
DISCUSSION
The incidence of difficult laryngoscopy in our study was 8.2%, whereas other studies quote figures of 4% or less. IO -I2 This may represent population differences. However, our rate for difficult laryngoscopy when either cricoid or laryngeal pressure had been applied was the same as that of Wilson and colleagues at 1.6%. 13 Mallampati and colleagues l4 showed a significant difference in laryngoscopy grades between patients with different pharyngeal view grades. If we take the grade 'glottis including corniculate cartilages could not be exposed' to be a difficult laryngoscopy, we can calculate the test's sensitivity to be 56%, its specificity to be 95% and its positive predictive value to be 33%. In a recent study by Oates and colleagues, 15 their values for the Mallampati test were 42% to 50%, 84% to 92% and 4.4% to 10% respectively, depending on which anaesthetist made the assessment. Our values are comparable ( Table 4 ) and we can agree with Oates that the Mallampati test is not a useful preoperative screening test, because it produces too many false negatives and has a very high false positive rate.
Where the thyromental distance is less than 6 cm in an adult, it has been said that laryngoscopy may be difficult 5 or will be impossible. 4 A 6.5 cm 'intubation gauge' has been described. 4 Mathew and colleagues 6 showed a correlation between a thyromental distance of less than 6 cm and a Mallampati classification of III or IV in a retrospective study of easy and difficult intubations in 44 patients. Their values for sensitivity, specificity and positive predictive value were all 100%. In contrast, the present study shows a spread of thyromental distances either side of 6 cm I 3 and was present in eleven of eighteen difficult laryngoscopies. Indeed retrognathia alone as a difficult laryngoscopy predictor had a sensitivity of 61 %, a specificity of 86% and a positive predictive value of 28%. These are comparable to or better than those of the thyromental distance and Mallampati tests in the present study (Table 4 ) and the Wilson risk-sum test in the study by Oates and colleagues. 15 This is despite the fact that the assessment of retrognathia was made subjectively.
In conclusion, since no single anatomical factor can be used to predict a difficult intubation,16 we might expect predictive tests to be unreliable. The results show that, at best, the tests under study predicted less than two in three difficult laryngoscopies and produced many false alarms.
Anaesthetists cannot rely on tests such as these to predict problems ahead and should gain intubation skill by management of simulated difficult laryngoscopy during routine operating lists. When unexpected difficult laryngoscopy does arise, use of correctly applied external pressure may improve the view of the glottis and the use of a gum elastic bougie may make blind intubation easier. lo
